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^ (57) Abstract: A biosensor comprises a working electrode (101), a counter electrode (102) opposed to the working electrode (101), 
2 a working electrode terminal (103) and a working electrode reference terminal (10) both connected to the working electrode (101) 
through wiring, and a counter electrode terminal (104) connected to the counter electrode (102) through wiring. The biosensor has 
^ at least a three-electrode structure, and hence measurement of an object substance can be done without influenced by the wiring 
W resistance of the counter electrode section. 
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>W *"fe5/1H 5B\ ffffill 0 1 ftmmi 0 l\Zttfa?ZM&l 0 2 k. 

s ftuB«i 0 1 izmm^firz^mmmmm^i oavff«a*^i 0 3^ *ms 
1 0 2fcg?^^nfe^sg? 1 0 4t§tb-cv^5. f^ffla 1 0 1 tttmm&m 
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mu £ «k o x &m s n x 0 5 o 

2 8 tx tt%mm&$ito&2 9fcftmmmmm&vp r i *f^SE9JM2 

#nSB2 9 tA^^tifes^s^a-r^fci&om-t^aiEiis 1 2 1 t^t-t^s 
o zzxs #m«eep;M2 gttwn^i 1-1548 3-3 (*@&fF 

£15, 9 8 6, 9 1 THI5%*nfe«5«*S«lllB-e»5o 
SfiffVmr 1 »*tii«jEEiJ#ng&2 8 t? Y > tr-y gifts ft fc£ % ftffitt 

° 

Vm 1 =Vm r 1 (18) 

fffflffiSMBEVp r 1 ii/W^-b^-y- 1 5 0M«MSg^ 1 0 ©ft 

mm&mtft^m&v p 2 £#MigmEWM2 9 ^ciie^s' 

£0 VkfcSctdft/SM^l 0 3fcftfflffilt!lflfl|-9«EVp i#flu&$ft_s. 
Vp2=Vprl (19) 

fffflffiSB^i 0 3 ^mtim\yfzm^i(Dmiti^muM&wijam 2 9^tf-«!i^n> 
*©iMi-ei&sftuiffi**«Ms 1 2 ottM^^taiaiss 1 2 l-ctti&'sfts. 

5, . 

*x$>%<DXs &mmmK%Lftzmm*&&t.tez° 

I p 2 = 0 (20) 
. lot, #fflI#W!EVp 2i:#fflffimffVpi:l±^S;SSIS-rSo 
Vp 2 =Vp (21) 
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iot^5$ ( 1 8) x (10)'; (20), ( 2 1 ) «k D-fe>*WiO«JEV f 

Vf=Vp-Vm 

= Vp 2 - (Vml + I f 2 • Rm 1 ) 
ZZ-Vs Rm 1 = 0 Q X !K 
Vf=Vp2-Vml 
= V p r 1-Vmr 1 
Vf = Vp r 1 - Vmr 1 (2 2) 

•T ft toft; -k>"9-B3*D*ffiVf fcB\ flTK:-S«JE*»HlJP$*i*C2:K:ftS. 
ioT, *&ifcJ&ffi6fi::fcV'»T5S; (8) £5$ (2 2) &ftAfS k*5« fc& S o 
I f 1 = f { Q > (Vprl-Vmrl)} 
.\ If l = f (Q) (2 3) 

®.^Xs ftmmi o i twmmmTi o 3 £*&&mm&mm<Dmm%,ifcRi> 

fflffl <s tx 5 o 

Vpl=Vprl+Rplxlfl (2 4) 

* © aw * -fe > v- m m # m 1 © ^jsm c « a * -t > h a 

fc*©B\ ftftttM*? 1 OStFfffflM? 1 0 3®M#K:ffttt£il«flU8a 
fc03>r>1J;§f <^t^t?§50-(?, @K£#©H*S/.h£ < t*Ci:*»-C 

ft43, @4t^t { fc5Cx ^fflSsmffBiiPSP 2 9 ®mfeMtvTnm®\j}\z 
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(f7©»i) 

m 5 tiu '#»w©"ss 7 ©gjfijBJBcffis/M **>>£»©-&***■*- ®j»b 
$ * tr * & is ts © ^ -f # -fe > * 8 a © - $ * w * 0 B BI <& a o 

H5lC7a*-r«fc5K^ *&;K^t8©A<f *-fe>tf8»B\ >W 7 2 

*-fe > 7 2 Cftl** 3 ttSS HI BS 1 6 k £ if * T ^ 5 „ 

/trf *-fe:/*7'2HU fffflll 0 1 k, flfflll 0 lC»|q|UTia!H-&'nfe» 
I102J:> fffllil 0 lfc««**l l'O *NI1 0 2Cgi 

£ftfc*f8gSg^l 0 4&tf*Hi#!8*i§^3 kSfcUTV**. f^fflll 0 1 kftffi 

iSf i o 3 kfc«m-**«ttR«©w®*tt+#*sv'>©*c % E*a£tfictta 

k> stain-? i o 4 csassfu amw-s^-r§MfiK«EBiin§i5i 1 mh# 
mn®3v:&ffii<tirzttmntiL&m®& i t, ftmmn&wta®i sternum 
fiEVpr l*, MmmtiL&mmi k: vmr i*%ti?tim 

^$ti-5MSg«maM^ s i 8*jaar*fc«)©<i-^*isiiiKi '2 i tstut 
jsmmjevp r i ipftmmn&wm® 1 9c«t s-f ytr-^x^&snfc 

Vp 1 =Vp r 1 (2 5) 

g^SBE3S 1 1 7 i !)$8£bfc*r«igiPmJEVmr 1 
«£EVm2 £##@«&#JilHjg§lk:A#£ft&i:> 1 ^ * 

wmmmifio vttzz£ottm$mm^s 6 c©#sfl*iHB-*s 6 

©*E'(flU8ffiffl»M*flE) 8U Vmr £©*:£* 
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o 

Vm 2 = Vmr 1 (26) 
Vm 1 = Vmr 2 (2 7) 

Vf=Vp-Vm 

= V p 1 - (Vm 2 + I f 1 • Rp 1 ) 
C Rp 1 = 0 Q «£ t) N 

Vf =Vp 1 - Vm 2 
= V prl— Vmrl 
V f = Vp r 1 - Vmr 1 (28) 
Vp rltVmrl 3 ©tN -fe V f M K:-j£tt 

lotx #«M3{3:fcV^:i$ (8) £5$ (2 8) fcttA-fS t&i&ll*%o 
If 2 = f {Q v (Vprl-Vmrl)} 

I f 2 = f ( Q ) (2 9) 

%i-Cs MMi o 2®<Dmn&mwL<Dmi&i&$inm 1 itnmm^ 1 o 4^mti 

^MftffVm 1 &*hSs«ft#^H18& 1 £*MS«ffi9JM 17CJ; 

Vm 1 = Vmr 2 

Vml=Vmr 1-Rmlxl f 2 (30) 

Mi#iti3 tzjiTz 3nMMmx*$>vx$>m%.&mU(Dm%i^£ brum 
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^®SBEw*ngui 7 Rvftmm^&mm 1 9#;mwft©i3iE§«t$$*b 

Mto^MMfcJBJB©'** >tM^B©— W*S%"f @RH*e*«". 

tf-fey-tf-7 2CStt$nfc8fail5lBl'6 fc*tt*TV>3. 
£©$£> AM/J-fe>^7 2©«tfi8B:»7©^iS^jl8kl3--t?&S. 

#iii3cs.i^tiv mam-***- ***MEEW*na5 3 ftmmmEEWia 

gp 3 1 fcft/B=l®g*PfiEEVp r 1 MSISffiWiDgP 3 0 fc#«afiMJEVmr 

i syeft^tiflM&rsiSMffi* 117^ *N&sffiWM3 0 

iff s 1 8 £fcfi)©«-5fMlH]E§ 1 2 1 fcfc#UTl\3o 

>*:^Sfi^^©/^^-b>-9-^MA s ^7©^Jf6^^i:P*otV>S©{±, 

ffi#^mss i* s )5;<^ »««£E-wia» 3 0 tmum? 1 0 4 ^i#it|3 © 

3 Vm 2 fctt£C*tffi*JBEI¥iDS5 3 0 

*U *0ltffffOVtft5J:3»ffii?l 0 4CSl/tMIffl»<B^iffiVm 

Vm 2 = Vm r 1 (3 1) 
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V p 1 = V p r 1 (32) 

asiie^ ^^-r^f@«^fiM^ s i 8 {±{s-^®aiisg 1 2 1 cttip^ft&o ^ it 

Vf=Vp-Vm 

= Vp 1 - (Vm2 + I f 1 • R p 1 ) 
£ Rpl = 0Q«kDs 

Vf=Vpl-Vm2 
= V p r 1 — Vm r 1 
Vf=Vprl-Vmrl (3 3) 

iat, 5$ (8) £5£ (3 3) %ttX?Z>t&&£teZo 
If 2 = f {Qs (Vprl-Vmrl)} 

I f 2 = f (Q) (34) 

ommm^Rmi \z&%mwg.tt?. ^nj±&£bftvv 

gg^ 103 izmm$titz*^7>7%%Lx^z>o d*ifc2\ in? 1 1-154 
8 3 3-%&m okmftntms , 9 8 6 , 91 0 x-mmz nrcMBmrn^m® 

(fg9©fH«<i) 
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fcass^br^*. *-fe>*^»'»niig»i 6tt*MBinxtt*&ffiv>T«ja* 

fttfctK ftffltfl 0 1 hftfflM^l 0 3M^fflI#Wl o*»*>* 
#SttIBH^tt1S 1 0 2 2:MM?1 0 4 fc*»|fcr **«ttK»tt*JI!lfli£ii 

cttK H£ffi&©/j*a<fcjP£3i;*ft3fc2:*K:x m&oXA&mtkffizm^x 

&&£©¥#&g&-£SO I (Silicon on Insulator) SOS (Silicon 

on Sapphire)S8u £©«ftgttS*&£x V> & o "C 
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1 6 fc£E-g«±Kliatf-Cfc.fc^o C©*J£0ifc« >ff 97 8 0 

fix H-SiliBS 1 6 b<D#&&ifc®±\z.^ * J te>y-%Witffc&fct3tM\zl& l 

±fcKtt* Hft&fcteu ;Wtf-te>-i**Kttfc**J:ti-«llilfcl 

(^10©glJK^«) 

0 19, 2 0C^t..t5^ *»lO;H«>t^^4 0^ 311 

tt-«HK^»74 3 fcs y73 8XVfH-«IISIJ»f-'f 7 4 3 

6 0i:Stl/t^5o ^ITn ;Ht*^©5ft*it?i 0 4, 
0 3#TFM@#M^ 1 0 tt^tl^tl^ ^3 9Cfc&tfa®fc?-y 

74 3 titt^n-t^s. 

v 7® x 5 w-ainiBSi e^tttt&nfeiSiRfcw-©**^^^* 
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axs's^'sa^©-^ sag:*;* h$>%<?2>zhftvsm-e$>Zo 

f.y73 8 tttmm&f-V'T'* 3 fc£K*bfci< 6 0#ft<> *g?-fe 

>tf-^>y X3 8±fc^SII5|BS^'y 74 3 SSEB-rs^Jfe* <t V» M 
®8§^y X4 3±£-te>f-^y X3 8 SEllbfc^y ^ • • f^IMt 

rzzhb-cgZo en &©#&£* Dfi-tfc*i^ES#*£<&s©^ x^mm 
(sg i 1 

02 lK:^-r<tatCx #fS;&&^©/W#-fe>1J-7 4» % #l£fcf!g 1 ©*» 
jBTfg&DIbfcfl^ffiSSf? 1 0 3, fH8ff#JRMI? 1 0v*MMKPl-0 4®3ig 
^tt5/^^-l2>^2fl > H-»«±K:J&J*U 2 o©*tM$B? 1 0 4 
M-fbbtVNSo 2o©#t@ig^ 1 0 4 S&MbTV^ilfcKlcfc t), m 

ffiRtfffifcStu **z>V<D>bW.fcs m.&-3X h©<6»& ^SEIS C 2: #1! 
15. 
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ac^T-^afc&x *»©fc£*l«l$fcfJ"5 at© AS* 

>W tf^tf^yrTfa&fcfTfcSCfc&^Waibv^ *©fc«K 0 2 lttt 

(Sg 1 2 

02 2&v *»w©» 1 2©SEJs»»u:«*^*-b>*7 5%mt*mmx. 

2ffl©>W* ; fe>tf'fcH-a6«±CJBJ*U 2o©'**»W?l 0 4£&M<bbfc 

c©«fcac, »m^®K:M1i«^* s iS^te>tltv^s;u^•fe> ; t^©^^T♦ i fe^ 
o Sfes ©^ Ki§fc§ai:&£o ;unyWi«? 
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(Jg 1 3©»MD 
|23li> #«M©!g 1 3 ©WlCiS^'f **>tf^-y-r8 1 

Hsu^-rAsi^ *^js^«©/M*"fe>^y7'8 lit, ft«ai?i o 

SNUBS 1 Si:** L*CV\* 0 >t<f *-fe 1 6fci±HI-*S 

a i: & o t V> 5 o 

BU3K:*ft©8l£#«irtBi:&*. 
BT2 3"Ctt/t-f*-te>ifi:BHIiaJSl 6 £&^Tie»-r 30J£^ bfc# 
^«^«^^**>*©±CW«lilllS»»fcf-s'^**JitS«ta*«iaS'C* 
oT'fectVNo *©«£\ tfS5H18Si:n'f ^--fe>-y;i:©S^{±N 7***fflv\-cfc 

B 2 5 fit* ^Jt^Ho^-f *-fe>1t^>y7-8 2 Sw-r¥fflBTffc 

So 

0 2 5Ct*1-J;3^ Ilffl;Ht-fe>t5.8, I2®;Wt-IJ>D-5 9©-? 
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*-fe>-b-5 iscsii^n&tfaiiaei 6 ts *i0;w**>if.5 s©^^ 

i:> |2©;W«>^5 9©ftfflM^&WfflS#M^£M[H]!® 1 6 h 

©ratifto-e.nfe^ 2©^^ »f»5 6^ ^ i ©^^ yfi5 45v*2<5^ 
mmmmms 2 gftHtiKa-t's 5 3 *m$&LTm y^-ms 4© 

^ *?->^$IBHipU &flftfflflflr9s 5 5 §i^bti20^^f s»f»5 6© 

;w -y^v^sMU u-c^So nftWKtts £ 1 ©/***'*.>* 5 

y*-»5 4##>£s »2©*-ry*-#56#*7K:&*J: 
fcflifiJ&tB©^ ^8 2-CJ:ix«N 2fl0;H^^>ttMlt 

i o©th«i0K©*''c«i«7f * § fefex t[R©'ttft««&-r a c t we § 

h©fiM^>0?>ti§o 

07fyfS5 6##^©*>ffiifi£#o:a£#*'*4i*< c-©*yfitftt±«fii5«i 

\ y^£ctoTi^£*i£/W:*^>^#^T!£s©^ 3<iw±©^-f 

#*>tfjFlo©#«|||»C8tt£;h,T^-Cfc J:v*. 
'Sfc* 1 ©/W*-fe>-y-5 8, »2©/t^*'-fey : *5 9 £ff 

tfx t^ffsj ii e ^ a - )v z * -r § fli * © ^ * y-^m m $ n t v> 5 tta %> a v^ 
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o 

* ti X v n 3 Ji 3§ Tf & ^ t * J: o o 
(HI 5©H5fS^«J) 

o 3, i o, ftmm*i o 4xrF»«ue»#*Rj«***fe«>©' 

ftl/fesW tf-k >^"©-fe>-y-g|5 1 3 1 tflSl^LTlStt^tlT^SC JltfeS. C 

©&«k /w**>tf©jiMHrc#Hft#ffl*fc<*ft*» *fc> jm^^r^tfffiw 

/hSTfTtrdiiCJ: *R#©«Jfii©*lS##*»fc:lI<*Cfcfc.. 
i »5*feiJ>«i<-r*ii:* s -CgS. 

(in (Dmmmm) 
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2 1 Qtfmmzn. nm®®2 2 o t?n*-b>v2 1 o tifim^,m\zi^^h 
>y-mm&. ^ct^t;H^t>t2 i o-£H-«ij0i&2 2 00m, >&^\z&v, 

0 2 7 £^bfctl-fiiJ@S§2 2 OBu ;1-f 3--fe>1t2 1 0O#ffl«?2 1 3 a 

KiffiS)' ftffttf*fl5JB««EEWiO»2 2 1 Ai> >t*:*-te>*2 1 0 <ott&*| 
^2 1 4 a (*»!»©* lO^tt^fcftS) fc«EVml 

a«jEc«i) si?in-r**ta«E9iia»2 2 2iu flsffia«BEWio« 2 2 1 a 

*J:rf»aftBEW*D» 2 2 2 C€n?ntffVpr (*|g^OftffliI$iE^ 
2 2 3 fc, fl!Aia«E0ft)tt2 2 1 Afr&ffi#*ft*ftffla*Mffl^CV 1 £ 
-^s El 2 8 Z.B\stzftmm® 2 2 0«\ _tfB©Ma*ffiW*D&2 2 1 A*5 

j:tf**a*EEWia6&2 2 2£ft*r> *ft*nfwa«ffiwin» 2 2 1 * <t^M 

a«SQ'Alff 2 2 2 A£«§;U MBI.JIIsli&2 2 4«s *fa«BEEPftlSP 2 2 2 A 

fr&a#s*i**ta«*««-*c v'2 ^iits^ots^. 
ftffla«EW*ngP2 2 1 /w*-b>-y-2 1 o©#ffla#«s«i^2 1 3 b© 

iffVp 2S#it5. ffffla«ffiffin'»2 2 1B\ *BEVp 2*#JHf*©» 
AA'f >K~^>^ttW<s #ffll«?2 1 3bC«ft3**'lp 
2 n-C**. bfc#oT> #ffi@#Jf«? 2 1 3 b©WRp 2KS 
Ht5tff^Ttta<> «EEVp 2 k*J£Vp (*»«!©* 2 ©#fflamEt*l 
MO k{±^bV^#*.T<fc<U ISHttfcs #fflaSEEPing|5 2 2 1 tt* 
»-?2 1 3b**Dtffffli2 1 lOiffVpSMU C©ftEV p k#x. 

flEga«EE3iftl&2-2 U(i> ±ffi©#fflamE93iUiJ2 2 l©*M&K:ilI*.T 

> ftmmm* 2 1 3 ac»ft*ftBam«i f 1 b-cs a x 
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th*bfcffffl**i*I f 1 S * C« U feff C V 1 %mtitz> 

o 

ftUnB®ti\®2 2 2 tt N n^^-fe>^2 1 0©*ta*lll?2 1 4 b 
12 0^1^^!^) ®SEVm2§#if5. MM^fcftM 2 2 2 (^ « 
EVm2£#lirS©#T?fctK A** >e-^>*ttT* <% ttasgi? 2 1 4b 
C»nit»Im2ttaffi*nT!ft5. bfctfoTs »ffii«^2 1 4 bOiSttffi 
Rm2fcjeH1-5mjEE»Ta:ft<^ tfEVm2fc*EVm (#» W©8 2 ©*t'a 

ktt^bv^^it-c «k <> mn$)ki. ttmnmmm® 2 2 2 t± N *t 

1 4 bSattj*i2 1 2 ©S£EVm£#{$bs COfEVm £> 
*ta«EEWiP»2-2 2 AI±n ±«©*ii&fcin*.'C> MI«^2 14aCin5 

nmmmi f 2*w-*-r*<i*ft#u-c*t)x BH«bfc*ta«*i f 2©*§£ 
c«ufc»a«»*«^cv2*aiA"r*. 

El 2 9tt v ffffl««ffiBI36P»2 2 1 , 2 2 1 A£ <fctf*fa«ffiEP*t]gfl 2 2 2 , 
2 2 2 A©^ <o*0@R«ftSlfefeO^*5o fitTs Mitibfe#H!ES© 

0 2 9 (a) J;J\ #fflffi«ffiBlJDSI5 2 2 1 £fzi$ttMmm®to& 2 2 2 ©HUBS 
0>J£^-ro RHC9UfeflUISttJEE6Iftl&2 2 1 *fei±*ta«ffiWiDtt'2 2 2 tt 
, "B4 4K:^bfe^*©tfaSlUESi 1 2 3 fc:fetf«**afll«£EfR.l 10 6K N S 
JEEVp-r t^tt«/EVmrfc<ft*T«ffi#JtRI3fc4 3-0 0ffl*ft4"*.*ltJ*fc* 

' V^RfeAASIHPCBU *ft*ft«EVp2, Vpr^i^S. it£#Jffi'H 
SS4 3 0 I4, iEVp 2 k«£EVprfc#«b<&*J:5K«£ESai*-r*- * 
ffI4 2 0Tf»S*-^7'>^t±il©«ffi*X*i:U N "t©«JEt*^-rs«flEV 

0 2 9 (b) fi> flU8««EHlftltt2 2 1 A*fctt»a«ffiffi0»2'2 2 A© 
H30£^ bfc#fflamfiEl?M 2 2.1 A*fctt*ta«ffiBiin» 2 
2 2 Aiis H4 4fc»bfc«*©/t-f *-fe>^8*fc««-*«EE*2 1 0 fc N * 
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ffiVpr 1 *fett«EVmr 1 K^tttffi#MHlte4 3 0 ©tH* S«'fiR 
J:^l<S;5ia^ «E*ffl*t*. £©tH*«£EHU' *ffi«4 2 0 

mm^js^-ro HHKa%tfcffffl««BEHiiP*2 21 A£fctt*ta*EaJinS2 

2 2 ABU 1E#JB@K4 3 O*«tVfllJE«a*«l0K4 4 0 ££tSo #IUB8 
tt, fck*.ttx-4WM 1 - 1 5 4 8 3 3f&**#MM6 9 8 6 9 1 0-t 
WMCM^*Kfe«ff«»*lftlHlKi:H«©«lfiJ6* fCVN^o WTs f£fl§a« 

EESlyfJDoP 2 2 1 A£$l£i&W't"&o 

mfE#J£Hll&4 3 0«u A*fc-r*«BEVp2kmffiyprk*«*U<ft*'J: 
5 ^ ftjEVp 1 ^iH^f -So «£Em«&I§lS&4 4 0 f±> «BE#JB@I»4 3 0 

#/B*gmB£EPAng|5 2 2 1 , 2 2 1 AC^t, lffVpJ:iffVpr^-K 

£»K ftffia*^ 1 3 aoMRp 1 fcjgBt**EI$T* s $8£U £5 
s tff V p S«EEV p r Ki^f 4 C fctf T! S 
nttfc. 2t«*ffi9Jfln»2 2 2 , 2 2 2 A£.fc->t\ tEVmilEVm r 

ftCfctK »8«f2 1 4 a©«tftttRmlCSHrs«JE*t#»£l>J:$ i: 

LtzV-oX, ftM®& 2 2 0 tckor7^*-fe> : 9-2 1 0©M®2 1 1 fc*t 
i2 12 fc©WCI?iin£ft3«BEVf < 3 5 > ©£?£££«> 

Vf = (Vpr-Vmr) (3 5) 
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5£ (8) iAVS (3 5) mEEOBJflDtJioTM'r *-k>V2 1 

ocinsiiiftts *s (3 6) Ockac^s. 

I f = f {Q, Vpr-Vmr} (36) 

5$ (3 5) fcaSl (7) fc&it^-r^ts S (35) -ett, MM? 2 1 3 a 
43 «k VMM? 2 1 4 aOfi|«Rp 1 , R m 1 K: X 3 ftEPIT ifiM^ Z t ifi 
t>i*%o ttet>%, rt4**>V2 1 0©flUSM3P2 1 3 a:feJ;tf#«iBKP2 

1 4 a©KttttffcK:H&1\ ftffi«2 1 1 £ft@2 1 2 i: © C W ;&n £ H5i£E 
Vf ZZtWUgZo Ifetfots /W^-fe>-9-2 1 0£%ft£tt 

ami f 2 fcu-cf^fflffimEwina2 2 1 A£fefct**ffi«BEi?iin«2 2 2 aizx 

vXtfmZti. ftfflt8**ii'fCVltfeB»it»IfifCV2i:«:4, # 
fflSsmm^M^CV 1 lfcH:MiI«iMfCV2lis 2 4 KJ; 

W±> #^;6£B^CJ;Si:> ;W>-fe>it2 1 0©ftfl§M?2 1 3 afc.fcV 
MM? 2 1 4 a©IB!SI}gin;tcH$>1\ ftfttt 2 1 1 tMMZ 1 2 iOH'CBf^ 

©mjEVf swio-r sit So c: n £ £ d > Kiss&^sfc^iEBifcmsfc** 

tf»qftBJ:*D\ /W#*>tfS»©ffl£»K&fi±£**CM s *S3. 
j$ag!?2 1 4 b£i£frT^ !k v>-rn*— *©#M?©**Rtt* 

02 9 (a) CwUfef^ffl«tt£EWilPaP2 2 1 *fct±»M£EWiDiSU2 

2 2C£V>"?\ iE14 2 0 mi/s «JEE#M®8S 4 3 0 V&tlZZOt. ft« 
EVpl ifeiiiEVm 1 btfc cfcV^ £fc> mjE^4 2 0 El 

iiS4 3 0(±x *s<y >7&ftZ'mm\sX<b x^o c©J:5fc*H*iD*.Tfe> * 
i2®itifci:§, m i©® (fc£x.yu f^fflff2 1 1) Kggasnfc'gi© 

(fci:*^ ffffl.SSB? 2 1 3 a) CSgl©iijE (fcfcxlt tEVp 1) 
*Wto-r38 l©«BEWiO«$ttfl6#©*-©2:U Sg2©«S (fct£«u *tS2 1 
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2) t:gf^tifci2©ii (fet^as #i«?2 Ha) tig 2 oms. (fc 

tZ.lt, SJEVml) £EPA0-r3S§2 ©££ERJiO»B\ ( 
fci:?LfcJU *f® SEEP An SB 2 2 2 ) fc'-r*. ^tts £©£ 2 ©£JBEBJin»ti\ 
£2©SC$iR$iifc£3©«ff *m*S8?2 1 4 b) £iibT£2 

comcomsomE (fetalis IBEVm) c:©^3©mEi:-¥^e>n 
fcS^SE (fcfcAfcfs ftEVmr) J; 5 i20lfiES4^t 

So £©«fc$fcs flsffl«*BEWiQ»2 2 1 ,• 2 2 1 A.fc«ktfttffi«£EBJin« 2 2 
2 , 2 2 2 A©V>?ftfr-£&£fcbfc»-&**^ flfcttfU, £!>f**© 
■fl±bfc>W*Hs>^**$£-rS 
(HI 7®»«) 

I3 0tt> ^mmcom 1 7©$«s?&JiSK:0S£/w 3j--te>-y-gjB©ms#ij&&^ 
r. *mmfcm<Dmm®m 2 2 0 ahu n-r >it 2 1 0 ©ftffl^as? 213 

a£=ttfftM?2 1 4 a^E^MTS^Si: b"t> ^ft^tK £16®-$ 
aK^»TfttlBi/fcf^ffl««JEWiD»2 2 1 A*«tTPWa«EWiD»2 2 2 ASi 

^.s in^&a*$n5ffffliiSEiitcv 1 % xxfttmrnnmrn^ cv 2 

t»iUT, «£**ft©fls#»H©#;W*fTS *©•£**.■ ttK H-&HIE&2 2 
0ACo^T««t«#, £1 6©$lK^«C*V>TBtK:B4WUfcrt*ftovvC 
ttttW&#i&U 0 2 7 J: Via 2 8 C# Ltzm^tm-<D®^*tt UT#M"r 

So 

ffffltB«BEBJJP®2'2 lABu * * > 2 1 0 C*ft***i: bTftUSS 
«2 13 afcft'ftSMl f 1 ftffl8«»i«fCVl ^ffl^tS 

o fffflffi«£E9UPa5 2 2 1 Aid\ 02 9 (b) fcjitf ( c ) \zm b fe®BS©a* 

2 1 4 aC»n*«%I f 2 fctNHU »M*ii*CV 2 SUJ*-fSo *Mi 
SEWingP2 2 2 AJ± N El 2 9 (b) fc<fctf (c) fc3<bfc|gB©a#3 £3"* 
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1 £ &VMMM$(Lmm-%CV 2©V>-fftA>— #T-&ofc#> #*»IS"ei±s c 

ffi?g^#2f£C&.5o bfc#o"C> m 1 6 ©£*?&» fcltttl/T\ S/Ntt££j 
6 d bft±£-fr£C: fctfTf&S. 

($ 1 8<DmmMM) 

To #**7&JK©8f-«nHB2 2 0 Btt v » 1 7 ©*!6^»Ott«lllK 2 2 0 AC 
„ $ &CSm»«-t^^a5 2 2 5 S#*fcfe©Tf*S, SIT, tNB®» 2 2 0 B 
to^-tRW?**^ JR 1 7©*M»C^Tg^KWUfert*C^-Cttii 
W£#fcU H3 Ofcf*Ufeft^fcH-©ft#*ttl/^#ffi**«» . 
t«llt£AI2 2 5B\ ^liili^cv UilF^Ililfif c 

*»M*'c'Vtt^ #ffiliiilfCVl i:»il»iifCV2l:*lilj|$ 

ft#ASI9R'2 2 4 Bfi, g 1- 6 ©£)M&lB©M'aBB2 2 0 
lli|«|2 2 4 i:BffH*C*lSSl/t*!), iSil^C VSA* U *B£M 

f C V 1 * ± I)f^S*»iIf C V 2 #-!0<»iif CVC*»*n5fe»x 
111 7©*JWB«fctt*L*C-> «**&3IISIfc2 ZABomm^Mibt^Zhifi 
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1M©/M*t>t2 1 0 fcJu ±IB©S8 1 frbB 1 8®^«^© 

M®B§ 2 2 0, 2 2 0 A, 2 2 0 B \Z £ o T £ ft£ I) & 3o 

;H^-fe>^2 1 OBU #M@2 1 1 frbmifZitmMM 1 ?- 2 13 a, 13b 
£J:tf*t«8 2 1 2fr &Etf3*MiSS^2 14 a, MM^m^ 2 1 4b§fS^t 

^ #ffll#Mi 1 2 13bli, i£E#Sffi©lIt-fe5. fc'fc U 2 
1 3 ai:#fflM#^^^2 1 3 b ©iBMtiAft^t <fc 

tv*s«£eb\ ^n^n#ffl@#^?^^tjf^Si#M«?©«E^#Mi-5ii 

W±s fcfcJW&JBCJ:*^ >*-f *-fe>*2 1 0CftfflM?2 1 3 a, 
«B#M3S^2 1 3 blsXVttMm^Z 1 4 a, 2 1 4 b£*tl-?*l 

RH-SJliiCkotx flsffiffi2 1 l**V*tffi2 1 2 ©mE&#M b&#£> N # 

muz i i^«kif»ffi-2 1 2 KWMznzn&zmmTzzktt-zZs ft%U2 
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£ tK {tmmM** 13 a, ftmU^m^Z 1 3b^WM«?2 1 4 a, 

tim&mw : ?2 i 4 bcg^£ti3i38i&;:«^©!t£M£m>&< fan 
m \z x % nrnrn^ z m< t ^ h t & a o 

f^^as 2 1 l&£TfittU2 1 2©v>-r^^-^s^ i ©Si: U 
^2®^i:bfeii§s HI©® &mm2 1 1) ffi!l©*gi^£ 1 Mt U 

s $20)1 (fc£;LfciU MM2 1 2) <H©Sgj?£$&« btfc X^o C©,fc-5 

, \ l >imifi^M2<Dm^^s.^wMt^rz^0%<Dhv^ $i©v;>-f*ifr£Si2© 

j3 3 au *&w<dm 2 o ©fUSM£^s;w ^-fe> j y-©^jg*^-ro *m. 
m&mv>rt<i *iz>y-2 i o Ait, m 1 9 ©^^©aw 2 1 o©« 

m0mm^2 1 3 b t#s:vMc:sjf sats (^afiticitt^-? * 7*-rs) 

*mS^2 1 4 ahM«8#M^2 1 4 b t^M^tlt V* 5, £ft 
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0 3 4 its *&W®B2 i®mMW>M£&%/u**>y'<Dmm%mto 

»«S©M-f *-fe>^2 10BI±, HI 9©^»H©^W*-fe>^2 1 OS 2 
f@ N N-©S«±^^^bfcfe©^fe^o S^UTV^V^v MH2 1 1 a£ 
£ If ft® 2 1 2 a©ilSfr£rt>ii:fr V"*^^ #ffl®2 1 1 bfc=fctf#fr*S 

2 1 2 b©a^-^fc>#^?>^S-fe>-tJ-gPi:C(± N SVM3||&3$J£ft^©<b^ti 

0 3 5 tt, 2 2©*Ml^«IC«a^^ *"te>^©*t36*^1"» 

MJ&JBO/t'f *-fe>t*2 10 Ctt, £§2 lO»J©^^*^2 1 OBC 
*tt**t«2 12 a, 2 1 2b-411Ctfc»fc*<0T!»*» ^**>* 21 
0CC*U5»i2 1 2B\ fWffi2 1 1 aCMtSfeCt^^SU ft 
Jiff 2 1 1 b fe<Z>*Cfe**o 1"^t>t»s #J1«2 1 1 a, 2 1 1 hits 

-<DMM 2 1 2.*#«l/*CVv*. Lfctfotx ;W*-fe>^2 1 OBCi'ltSM 
ffiB^F 2-1 4 c, ^ff#fiSJ» : ?2 1 4d#<fB&*r«6i:&!K >W**>*2 1 0 
C», 2tffiS»?2 1 4ai:Mi#,W?2 1 4 b t £ 1 ff "f otif2Jx««t < & S 

fcfc* 2iC#ffll2 1 1 a , 2 11 b#-©*tffi2 1 2 § 

&fflbTV>S^ *-fe>tffc 3fflW±©^fflff*KH"C; CJl&flsfflff* 1 - 
©**ff&#ffir*J:3fcl/Tfc J:v*. CftfcttjttC* >W #-fe >tf-fcfcft 

©*tff*Rtf"C> c*i&*t«* , -©ftJlff*#)I"r*.fc3fc ttfe iv%. 
(*2 3©^m^«l) 

0 3 6 Hl, #m©h 2 3 ©gjfc^iiM:«s;w**>^y ^©fc»***"f 
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^•T-fe >^SiJ 2 3 1 -fc>+fgi$2 3 1 £*JE&fflinU iI©i:£SfttiSmSS££ 
M-«t«M'tiiaJS2 3 2 feSHM."^*. £fe> -fe>-y-gP2 3 1 £gHM@B2 3 
2t(^ f^^BSSSft 2 3 3 a, 2 3 3 b £ «fctf.*tffiKSI 2 34a, 2 3 4 bfCi 

-fe>1*g&2 3 1> #fflil^2 3 3 a, 2 3 3 b*iV»ffii«2 3 4 a, 2 

5, ■fftto'&s f^ASStt2 3 3 a*J:tf:*f«lB*2 3 4 a«\ *H,^ft#/Bffi 
2 1 1 33 £X)f*NB2 1 2's©«JEWiDK:fflV^*'i3— #ft&£tt2 3 3 b :& 
«fcV#«K»2 3 4 b!i> *ft?*l#ffi1S2 1 IfcJiVttS 2 1 2©mEE#}$£ 
ffiv^ft*. tfes tfSSIll8S2 3 2 {is fcfcfctt* fgl#£>Sll 8©^SS0^r- 
ffiWVtc^m®&2 2 0 , 2 2 OA, 2 2 OB, 2 2 0 C t m&omfeffil&* U 
T^S. *&*>^ ^2 3 0 H:> *»W©;t^*-te>-y-«J;TJf 

/W^^^tf y 7*2 3 0 [Z%ttZttmmmm2 3 3 a, 2 3 3 b*iV»S 
R«2 3 4 a, 2 3 4 b 8\ & f*«tifb3;tW jgirtfit#it <T C £: £ & 

So bfrU WK^IC-tikx ±8B©KiH03IiK C©^ttKi$***i& 

££©> -b>-y-SP2 3 143cty ? ttS!l[llSS2 3-2#^dtRTIBft3IS'C»n«^ if© 

*fcs WmM2 1 143it5M2 1 2 (D^ttifr— 1 ©S^ U 
I2®Ii:lf;J:^ £ 1 ©fiS (fci:x.iis ftmU2 1 1 ) ^$10182 3 2 i: 
£Sg 1©IB& (fcfcxJiU Wmumm2 3 3 a) till CUBE (fcfcx. 
5^ tEVp l) *BJin-r*»l©«EEBiiP»ttfie*©*©J:ts ^2©® (fe 


» 

WO 2004/005908 PCT/JP2003/007593 

46 

2) £tNtflHB 2 3 2 t*&ffitZM20m& (fefcxfcf. *f 
®13^2 3 4 a) £.m 2 ©mflE (fcfc;tfc^ lEVm 1 ) § 2 ©SBE 
WJDSttv (fekAHx *M£«JEBJiDSP 2 2 2 , 2 2 2 A 

) J:t5o ^bT, c©fg2©*£EEPiia»BU !ft2®8fcftailllB2 3 2fc$l 

irr«ttat-r.«H3<z>B!ft (feb^t«. *M£i8&2 34b) sjiut.® 20^0 

(fchAK, mEVm) £#JRU C®i 3 ©«£E kftfc^sp 
SEE (fcfcfcfc^ SEVmr) S «fc 5 fc N £ 2 ©mEE££j?fc-r So C 

0iM;> fhS!lleJB&2 3 2 CfcV^ f£M«BEMg&2 2 1 , 2 2 1 A*iV 
Mffi«fl£WiBgP2 2 2 , 2 2 2 A©VY^ttfr-££#B&bfci§-£-e$> H5*fg£T* 

(§12 AonnWtM) 

H37tt, *%W<DWi2 4©HW^lc^-5/l'f **>V?y7<DmM%™-r 

o *mmm<»K4 **.>w-v7 2 3 o a& n ^2 3©*is^»o;w**> 

972 3 OCfcfrSK*SmJIt»jefcl/fcfc0T!a*. BECit «^ 
ffffliS*2 3 3'a, 2 3 3 btfaASft* £i:$tCs ^©lB^ 2 3 4 a, 23 

(*.2'5©5HJWB8) 

• ***»»©^-f *Hs>*^y 7*2 3 0 BHU *2 30^«©;Wn> 
5»72 3 OC£fr*^>tf^J:Vth«lH|»**ft*ft2fl^ H-©ai«± 
t3^mbfct)©T-feSo I2l^b!:u£u#s -fe>+J-g|5 2 31ai:-fe>itgI5 23 1 

b fctau sv^K:M^sa!l^^^©^b^^g^-M^£;bfe^^■?>^7 i 'f ^-^^Jf 
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o xnm&tiiom *-fe>fr*y7 2 3 0 Cl $2 5<Djtlt$tt<D't'f tf-fe> 
tf 9 72 3 0 BC^Jt'SH- 810182 32a, 2 3 2 bS-otS tfe, St 391s) 

BS^^i— ;v 2 3 5 t tfefe©-efe5o 

14 01 8MB HIKES' a-* 2 3 5 <Dm&ffif&%^?° WillSBK 
2 3 5 1 ft ft 2 3 2, ^1 ©/Wtf-fe>-tf-4 3 1 a 2Hft«la|J&2 3 2 t© 
SH/^SfcfciiO OiiS^^f ^2 3 6 a, 236b, 236c, 2 3 6 d, I 

2©;t-f.t*vi>-4 3 1 b k#M®&2 3 2 t<DmM/mm.zw*)nz-z>z/( * 

f 2 3 6 e, 2 3 6 f, 2 3 6 g, 2 3 6 In ^cfctf^-f y f 2 3 6 a- 236 
h©»f^SIBIfp-rsaJRffilfllllHlB2 3 7 £#£-CVn£„ 2 3 6 a 

- 2 3 6 ii&&vmiR®m®®2 3 71 #sgng©tso##S!£*§i-r S * ©-e * 

mnumm®2 3 7it amsEL itAots *-f »*2.a 6 a~2 3 
6 d s^tb & a **fcttia isfliflf sel2cj: 

^t, 2 3 6 e~ 2 3 6 h*-r^THC-5**feHtra<*©lSI»*"f * 

„ fc£U f^T©*^ >yf2 3 6 a~2 3 6 hi HUf CH l>3 C fctt&V^fe 
VtT&o T*t)1ps MIRfflfflMffiZ 3 7 1 Il(5/Httyt4 31a, | 

■9-fcH-S3llIg&2 3 2 t^IMfiCil^tiSj:^, X^f 2 3 6 a-2 3 6 

- ;H^>t4 3 1a, ;Un>D-4 3 1b ^MIUSS 2 3 2fc©Flt^'f 
y^236a~23 6 h SKttS Jl fcC«k -p-CfifitfttfJ^-rc fcCft S . Lfrb 

W±x ^^JS^^KiJ:^ /Wtf^>^©1flD#;t#nJig£:& 125© 
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236a~236 h %Mffl bX ^ 2> ifis *mWi*£ti\zm%.$ t>©T*fci&V> 
o fc^teU ftJfPMSEL lCD^t*^ 2 3 6 a~2 3 6 h £$1^1" 3 <fc 

(i2 7 0»l) 

o xmmmmv^j 72 3 o DcD®E§My\ ^2 6(Dmmmm<o 

3 0 CJ:31tfe5, /Hn^fyr 2 3 0 C fcM£ 
Sji&tts -fe:/tH&2 3 1 a, 231 b #R8 bTlBS£ft^ 3 o £ <0 

£■5 fc&gC<D-fe>-tf-g&2 3 1a, 2 3 1 b £1$^ bTlEgf § £ i: ^ t\ Jfo. 

m^if<Di^m<D^>y)v^w.mAxit^<-^K(D^m^^^^^x, m$t© 

IB b m m ® ® m * n z c t & r* t & o 
13 4 2 bu *^bj©^2 8©^i£0iRfc^§7t-f rommzmt 

o #^»^©;W :*-fe>i?-^y :T2 4 (His fg2 3 (D^MWMon^ *-t>y- 

3 0 {C^{tS-b>i?-g|5 2 3 1 43 =t t^tMIHIK 2 3 2 ^ ^*l^)fHr>-tf- 
fy/2 4 I & XTfrnm®®?-?? 2 4 2 fcbTSV^Jl&£^ft**lHli&£ 

&bTV>3 0 t>*f <r72 4 1 te#Vr2 > tt%M® : ?2 13 a, 

2 13 b:fe J;raM^^2 14 a, 2 14bt s mWM&?- y 7 2 

4 2i:lt *4 3C«fc-3Ttt&fl&fc«83ftTV%So &Sx S42 (b)i± 
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i23 ommmmx-it, ;w**>^»/2 3 0 tz33ttz-k>y-®2 3it 

;W^t>-!ffy72 3 0©£«*m2^ «»£*»#££&&£©£■£»«& Ufc 
V^l^ -fe>-*gB2 3 1 fcttaiSft*-* 7*2 4 2 k*H-CDa6«±C^fiJf S C 
fc* s #ft£IBili:&-5. ttz^ _EJ&W*fcftfflffiBS»2 33a, 2 3 3 bfcJiW 
#t@SEi?g2 3 4 a, 2 3 .4 b 2l#ji£-L&V<>@-&%>ll& > C&£o bfrU #H!i£ 
fl0;Htt>^5 L s'7 2 4 Oi± N 5»72 4 1 jS&V&MWl&?- v 7 

5. 

7*2 4 2 SiJab-CV^S^s #3BlBttCftfclR£<*ft3*©Tf(±&^. 

-fe>^^2 4 1±{:m IHIIl»*-*:/2 4 2§Eglt* J: 

vm^s itts Wcmm&i-y?* 4 2±kh&, 7-2 4 1 situt* 

7* ^4 3 0:ot:^>^y72 4 1 fcw-angB*-* 7-2 4 2 t&jg 

'HI/TOSjPx 7-ft43 £ft;LTx • if*) *t Y ' 71/-f (BGA) & if 

*^»^CDM-f ^-te>-b-^^^2 4 Oii, H2 3©£JKJ&JB©/t-f * 
^72 3 0 £^y 7" • ;*> • ^yT-m&t Lfc&©T-&3#. 

-byy?-y72 3 0A~2 3 0B, fc^fct^tiJWft©^©*)©*?- * 7* • ;* 
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mW CO ^5 IS 

JbB*tacStt3ftfc*tffi**fc% 

2. Sf£E 1 ©/t-f *-bV-9-H*V>-C< 

******** fettW^^^H^^^^^* 11 

3. »*5i-i©^-f **>^c*v^rx 

±I3#fflH JiBflUBS** £ Z&tiit 1 ©13^ £ > 
±B^ffltt*fc'tt±iH»ffii:±B#JI8«l : 3F2:*»»1***2 0E«i:N 

±I3*r«i ±IB*f1£Sgi^ 2: «»ftf * » 3 ®R ft £ 
±B#JH**tt> 

±B»ffiK»***«'fe^*8#»*^2i 
6. 3"te>tf-C£V>T> 

±mft%m£±®ftf l Bm®*£&mmt zm*<Dmm£, 

±mttF8M£±&ttR®^mm* £*&ffi.t %m 5 <DW>&£, 
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j:b3^4oib^s ±mm5<Dmm, ±mm6(Dmms ^±mm7omm(Do 

t & 2o©ia^ 7 |(±SV^tM^-5iH^Ml*I^c:iS^^>tl^ lofSfiljClT 
±S3lg 1 ©IBH b ±mm 2 ©KiH h ttS v^ £ H£ & iBMl C R » 6 tvt v> S 

ut^akt saw ^--fe>^. 

±»£2©IB»2:±iaSi 3 ©lBllfcttSv>fcl*&*lB«*rtfcKt*&nTV>3 
±"S3fffflffis ±IBM, ±IB#^^> ±e#fflffiJB^ ±B*t««^' ±IB 

jg 1 ®e«u ±iBm 2 ©e«;ruu:B36 3 <Dmm±M®t±\zmtt s>*w 

10. m&mivrtj **>y-tzi$\,\x, 

±mwmu$s$? t ±mttmm* t sts^ c a & s bami a £ n-c v^ s c 

11. W#«i o©/w 3j-te>tfC:fev>T\ 
±IBSS3©iB*tf*»©S**rtK:SoT»!»&nTV>*ckS««i:>*/t 

12. f|#El 0©/"W a-fey»J-fi::fe^Tx 

± ib ff m s © « » ©- gu a ± s *r s t © ee n # & & - £ © n 11 « t- & s c t « 

13. 1 0 ©;~w *te>w:%^x^ 
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14. fl#E4 3!fci±5©/W*H2>tf-'K:*V<»TN 

1 5 . : »#E5<Z>-rW:*--fe>;t?-fc:fcV^ 
± IB *f S tt m ftffl IS » & ft T * D s' 

16. |#a4 0;W >^c*v>-Cn- 
±!3B3©IB^0Kf®a{i> ±H»l©Bl*©KiB«J:»>fc**V*Cfcft1#at 

fcs^Bttffifcft^ftfetfffiir?^ ±iB#fflffii:±lBftM©v^ftfr-;Si; 
fcttWtffcSH***^ ^£m3&fiiKi$cmm#mft^#!$^t &;tu s 

±B>W* ft* S&±{ci8t*S>ftfcfi-$JlsllE&i: 

18. 1 7 ©/H #-fe>1^y r/CfcV^ 
±Bf£Bffi;fttf±E**«©5%'J>fc< £fc-££J±^ ±B*«^»#K:^*ft 

S»R©^»**<h**-54#«fH*fett«^** t H«fli*ftrv>*CkSWa 

19. m&m. i 7 ©;t>f jt-k 7 , c*v>*c> 

±B#JRJIi>tt% ±BflUI«3^tt±B#ffi©V^ftfrK:©»S#£ftTV'>S 
c k * k 1* a -f tf-fe > tf* * r.. 
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2 0. flt$]Rl 9®rtJ* J b>y-?-y7'\ZlS\\Xs 

2 1. Sf^J® 2 0 ©n'ftf-feVt*-?-* l/Klfc^T. 

3 £ t £ t T 3 ^ * -k > i*- * TV 

2 2. 1 9 <D^-i*-te> J V-ry7fc£^Xs 

± %attM 0 ®& v± §3# m m mm w m $ k * ti ? ma & & & t 

2 3. If^^2 2 (Drtjjr^yy-^yyizjs^T^ 
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2 4. »5fc^ 1 9©/t-f ^--feVf-^y 7*£:}3V^ 
J:f3#M^^ &±13#fflJI£$Sli£tK 

± t3*t si^ ? c & * n fc *ta sje ep in k x 

tH**na*«*M^*«!iS-rsfe«)©M-^»flls!B5i: 
25. H&Hl 0©/t-f ^-■fe>-9-^5'7'tC*V'>T> 

±«#ffR.« : Ftt±B»aK:«a*n^ 

±Btt«ISBB\- 

J:BfMia*?CS'*Sftfcf1 s /Ba«ffiWlO*k% 

±f3M®^&tf±f3#M31i : ?£^£tK a*f|;*#-r«*#a«BE8r*pi».i: 

±B»a«ffiffinfflJSv±fBffffla*ffiHiiip^K:*n-?*isip*E*«*& T r«r 

$ ft -s * m m t z » © mj&s hues £ 
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